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The title compound, C 21 H 21 NO, consists of a carbazole skeleton with a methoxybenzene ring fused to the carbazole, and a butyl group attached to the carbazole N atom. The carbazole skeleton is nearly planar [maximum deviation = 0.078 (2) Å ], and it is oriented at a dihedral angle of 4.22 (4) with respect to the adjacent methoxybenzene ring.
Related literature
For the biological activity of carbazole derivatives, see: Knö lker & Reddy (2002) . For the use of carbazole derivatives in the syntheses of indole alkaloids, see: Routier et al. (2001) . For the use of benzo[a]carbazoles in cancer treatment, see: Carini et al. (2001) . For the antitumor activity of a series of simple benzo[a]carbazoles against mammary tumors of rats, leukemia, renal tumors, colon cancer and malignant melanoma tumor cell lines, see: von Angerer & Prekajac (1986) ; Pindur & Lemster (1997) . For the extensive application of benzo[a]carbazole derivatives as photographic materials, see: Oliveira et al. (2005. For tetrahydrocarbazole systems present in the frameworks of a number of indole-type alkaloids of biological interest, see: Phillipson & Zenk (1980) ; Saxton (1983) ; Abraham (1975) . For related structures, see: Hö kelek et al. (1994, 1998, 1999, 2004, 2006) ; Patır et al. (1997) ; Hö kelek & Ç aylak et al. (2007) . For bond-length data, see: Allen et al. (1987) . Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999 (Routier et al., 2001) .
Experimental
Benzo -annulated carbazole ring systems are found only rarely in natural products. The benzo[a]carbazoles, containing an aromatic ring fused to the a-face of the carbazole nucleus, are potential candidates for cancer treatment as a result of DNA intercelative binding properties (Carini et al., 2001) . A series of simple benzo[a]carbazoles have been shown to bind to estrogen receptors and inhibit the growth of mammary tumors of rats (Angerer & Prekajac, 1986) . Some benzo[a]carbazoles exhibit a pronounced antitumor activity against leukemia, renal tumor, colon cancer, and malignant melanoma tumor cell lines (Pindur & Lemster, 1997) . Benzo[a]carbazole derivatives have also found extensive application as photographic materials (Oliveira et al., 2005) .
Tetrahydrocarbazole systems are present in the framework of a number of indole-type alkaloids of biological interest (Phillipson & Zenk, 1980; Saxton, 1983; Abraham, 1975) . The structures of tricyclic, tetracyclic and pentacyclic ring systems with dithiolane and other substituents of the tetrahydrocarbazole core, have been the subject of much interest in our laboratory. These include 1,2,3,4-tetrahydrocarbazole-1-spiro-2'-[1,3]dithiolane, (II) (Hökelek et al., 1994) , N-(2- (Çaylak et al., 2007) ; also the pentacyclic compounds 6-ethyl-4- (Hökelek et al., 2004) and 4-ethyl-6,6-ethylenedithio-2-(2-methoxyethyl)-7-methoxy-methylene-2,3,4,5,6,7-hexahydro-1,5-methano-1H-azocino[4,3-b]indol-3-one, (X) (Hökelek et al., 2006) . The title compound, (I), may be considered as a synthetic precursor of tetracyclic indole alkaloids of biological interests. The present study was undertaken to ascertain its crystal structure.
The title compound consists of a carbazole skeleton with a methoxy benzoato group fused to the a-face of the carbazole nucleus, and a butyl group attached to atom N9 (Fig. 1) , where the bond lengths (Allen et al., 1987) and angles are within normal ranges, and generally agree with those in compounds (II)-(X). In all structures atom N9 is substituted.
An examination of the deviations from the least-squares planes through individual rings shows that rings A (C1-C4/ C4a/C9a), B (C4a/C5a/C8a/N9/C9a), C (C5a/C5-C8/C8a) and D (C7/C8/C14-C17) are planar. The carbazole skeleton, containing the rings A, B and C are also nearly planar [with a maximum deviation of 0.078 (2) Å for atom C2] with dihedral angles of A/B = 2.37 (6), A/C = 5.01 (5) and B/C = 2.81 (5) ° Ring D is oriented with respect to the planar carbazole skeleton at a dihedral angle of 4.22 (4) °. So, it is nearly coplanar with the carbazole skeleton. Atoms O1 and C18 displaced supplementary materials sup-2 by 0.010 (1) and -0.045 (2) Å from the plane of ring D, respectively, while atom C10 is 0.092 (2) Å away from the plane of the carbazole skeleton.
In the crystal structure, molecules are alongated along the c axis and stacked along the b axis (Fig. 2) .
For the preparation of the title compound, (I), a solution of 3-methoxy-11H -benzo[a]carbazole (1.00 g, 4.0 mmol) in dichloromethane (20 ml) was cooled to 273 K, and then sodium hydroxide (2 ml, 50%), tetrabutylammonium hydrogen sulfate (0.10 g) and butyl bromide (0.62 g, 4.5 mmol) were added. The mixture was stirred for 1 h at 273 K, and then 2 h at 298 K. It was washed with hydrochloric acid (50 ml, 10%) and the organic layer was dried with anhydrous magnesium sulfate.
The solvent was evaporated under reduced pressure and the residue was crystallized from methanol (yield; 1.15 g, 93%, m.p. 369 K).
Refinement
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